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Enhancer Region 
(-600 - -1081) 



1 ctgcagtgaa taataaaatg tgtgtttgtc cgaaatacgc gttttgagat ttctgtcgcc 
61 gactaaattc atgtcgcgcg atagtggtgt ttatcgccga tagagatggc gatattggaa 
121 aaatcgatat ttgaaaatat ggcatattga aaatgtcgcc gatgtgagtt tctgtgtaac 
181 tgatatcgcc atttttccaa aagtgatttt tgggcatacg cgatatctgg cgatacggct 
241 tatatcgttt acgggggatg gcgatagacg actttggcga cttgggcgat tctgtgtgtc 
301 gcaaatatcg cagtttcgat ataggtgaca gacgatatga ggctatatcg ccgatagagg 
361 cgacatcaag ctggcacatg gccaatgcat atcgatctat acattgaatc aatattggca 
421 attagccata ttagtcattg gttatatagc ataaatcaat attggctatt ggccattgca 
481 tacgttgtat ctatatcata atatgtacat ttatattggc tcatgtccaa tatgaccgcc 
541 atgttgacat tgattattga ctagttatta atagtaatca attacggggt cattagttca 
601 tagcccatat atggagttcc gcgttacata acttacggta aatggcccgc ctcgtgaccg 
661 cccaacgacc cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata 
721 gggactttcc attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta 
781 catcaagtgt atcatatgcc aagtccggcc ccctattgac gtcaatgacg gtaaatggcc 
841 cgcctggcat tatgcccagt acatgacctt acgggacttt cctacttggc agtacatcta 
901 cgtattagtc atcgctatta ccatggtgat gcggttttgg cagtacacca atgggcgtgg 
961 atagcggttt gactcacggg gatttccaag tctccacccc attgacgtca atgggagttt 
1021 gttttggcac caaaatcaac gggactttcc aaaatgtcgt aataaccccg ccccgttgac J 

1081 g jcaaatl gggc ggtaggcgtg tacggtggga qqtcta fTata a| gcagagctc gtttagtgaa"! Pol II Promoter 

_ +1 -T 
1141 ccggcagatc gcctggagac gccatccacg ctgttttgac ctccatagaa gacaccggga 

1201 ccgatccagc ctccgcggcc gggaacggtg cattggaacg cggattcccc gtgccaagag 
1261 tgacGTAAGT ACCGCCTATA GACTCTATAG GCACACCCCT TTGGCTCTTA TGCATGCTAT*^ 
1321 ACTGTTTTTG GCTTGGGGCC TATACACCCC CGCTCCTTAT GCTATAGGTG ATGGTATAGC 
1381 TTAGCCTATA GGTGTGGGTT ATTGACCATT ATTGACCACT CCCCTATTGG TGACGATACT 
14 41 TTCCATTACT AATCCATAAC ATGGCTCTTT GCCACAACTA TCTCTATTGG CTATATGCCA 
1501 ATACTCTGTC CTTCAGAGAC TGACACGGAC TCTGTATTTT TACAGGATGG GGTCCCATTT 
1561 ATTATTTACA AATTCACATA TACAACAACG CCGTCCCCCG TGCCCGCAGT TTTTATTAAA 
1621 CATAGCGTGG GATCTCCACG CGAATCTCGG GTACGTGTTC CGGACATGGG CTCTTCTCCG 
1681 GTAGCGGCGG AGCTTCCACA TCCGAGCCCT GGTCCCATGC CTCCAGCGGC TCATGGTCGC 
17 41 TCGGCAGCTC CTTGCTCCTA ACAGTGGAGG CCAGACTTAG GCACAGCACA ATGCCCACCA 
1801 CCACCAGTGT GCCGCACT^AG GCCGTGGCGG TAGGGTATGT GTCTGAAAAT GAGCTCGGAG 
1861 ATTGGGCTCG CACCGTGACG CAGATGGAAG ACTTAAGGCA GCGGCAGAAG AAGATGCAGG 
1921 CAGCTGAGTT GTTGTATTCT GATAAGAGTC AGAGGTAACT CCCGTTGCGG TGCTGTTAAC 
1981 GGTGGAGGGC AGTGTAGTCT GAGCAGTACT CGTTGCTGCC GCGCGCGCCA CCAGACATAA 
2041 TAGCTGACAG ACTAACAGAC TGTTCCTTTC CATGGGTCTT TTCTGCAGtc accgtccttg^ Exon 2 (6* UTR. 
2101 acacgatgga gtcctctgcc aagagaaagjTT^gaccctga taatcctgac gagggccctt Y ^^^['^^^ 
2161 cctccaaggt 



(1081 - 1143) 

Exon 1 (5* UTR) 
(1144-1264) 



Intron A 
(1265-2088) 



FIG. 2 
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Deletions Made Within intron A of GMV IE1 

NsiUCelll 



y xcml nx .Pvull/"''^' 
\\ypilMI..|B"^|/s .i 



CMV Promoter/ Enh. / Intron A 

Exon 1.5' UTR 



Exon 2. 5' UTR 



DELETION LENGTH* ^ 






Nsi-Cel II 70 bp ' 


Essssn — 1 


B 


Nsi-Xcml 113 bp i 




b 


Nsi-Pflml 150 bp i 


i^^^^^n r 

fesssslT 1 — 


b 


Nsi-Mrol 345 bp ' 




1 a 


Nsi-Bfrl 578 bp > 


Ksssan 




Nsi-Pvull 609 bp ' 


fcs^r-i 


C=& 


Nsi-Hpal 663 bp ' 







Ji -r 



Nsi - X Truncations 



DELETION LENGTH * 

Hpa-Pvull 54 t)p c= 

Hpa-Bfrl 80 bp c 

Hpa-Mrol 314 l)p c 

Hpa-Pflml 516 l)p i= 

Hpa-Cel II 590 bp c 



•Following restriction enzyme 
digestion, building, religation 



«''''^<=«'"pflMlM,o|Blr|P7'f" 
/ I \1 / 




Hpa - X Truncations 



FIG. 3 
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L Wild Type Rabbit P^lobin Sequence 

GTTGGTATC CTTTTTACAGCACAACTTAATGAGACAGATAGAAACTGGTCTTGTAGAAACA 
Splice Donor 

OAriTAriTCGCCTOCTTTTCTGCCAGG TGCTGACTTCTCTCCCCTGGGCTGTTTT 
1^ r- Branch Pt. Polypyrimidine Tract 

FIG. 5A 



2. Optimized Rabbit P-Globin Sequence 

GTAAGTATC CTTTTTACAGCACAACTTAATGAGACAGATAGAAACTGGTCTTGTAGAAACA 
Splice Donor 

GAGTAGTCGCCTGCTTTTCTGCCAGG TACTAACTTCTCTCCCCTCTCCTCTTTTCTTTTTCT GCAG 

Branch Pt Polypyrimidine Tract 

FIG. 5B 



Rabbit B-Globin Intron 
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FIG. 6 



RBG-OPTI 
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